Modern humans' lifestyle strongly depends on complex social skills like empathy, tolerance and cooperation. Variation in the oxytocin receptor (OXTR) and the arginine-vasopressin receptors (AVPR1A, AVPR1B genes) has been widely associated with diverse facets of social cognition, but the extent to which these variants may have contributed to the evolution of human prosociality remains to be elucidated. In this study, we compared the OXTR, AVPR1A and AVPR1B DNA sequences of modern humans to those of our closest extinct and extant relatives, and then clustered the variants we identified based on their distribution in the species studied. This clustering, along with the functional importance retrieved for each variant and their frequency in different modern-human populations, is then used to determine if any of the OXTR, AVPR1A and AVPR1B-variants might have had an impact at different evolutionary stages. We report a total of 29 SNPs, associated with phenotypic effects ranging from clearly pro-social to mixed or antisocial. Regarding modern human-specific alleles that could correlate with a shift towards prosociality in modern-humans, we highlight one allele in AVPR1A (rs11174811), found at high frequency and linked to prosocial phenotypes in modern humans, while the ancestral allele is associated with antisocial phenotypes. We also report three sites of putatively convergent changes between modern humans and bonobos (rs237897(A), rs2228485(G) and rs1042615(A)), and note the absence of such a convergent pattern between modern humans and chimpanzees. Finally, we observe the high concentration of 'modern human specific' alleles in vasopressin receptors not paralleled in the oxytocin receptor. 11 1 Introduction 12 Oxytocin (OXT) and vasopressin (AVP) are important neurotransmitters that function through their respective receptors to 13 regulate a diverse set of biological processes, such as pregnancy and uterine contractions, milk-ejection, copulation and orgasm, 14 attachment between mothers and their young, bond formation, suppression of stress, thermoregulation, olfactory processing, 15 eye-contact and recognition of familiar individuals 1 . OXT and AVP are closely related structurally and evolutionarily: they 16 have been argued to be the product of a local duplication event that took place before the origin of vertebrates 2 , and they only 17 differ in two (of the nine) amino acids, although they display differences at a functional level 1 . Each binds to their respective 18 receptor(s) (OXTR in the case of oxytocin, and AVPR1A, AVPR1B, and AVPR2 in the case of vasopressin), but their molecular 19 similarities allow for crosstalk in the brain and peripheral organs 3 .
images 83 . Table 1 . Allele distribution on the OXTR-SNPs in the species studied. Al: allele, Pop.: population, Ancestral: also found in Macaques, Bonobos, Chimpanzees. Ancestral: also found in bonobos. Homo: also found in Archaic (Neanderthals, Denisovans) 
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The distribution of vasopressin receptors is somewhat less complex than that of the oxytocin receptor. For example, we could 164 not identify any sites that are both polymorphic in modern humans and different within the two neanderthals included in our 165 study.
166
Only one modern human allele of AVPR1A was identified in both the Neanderthal and Denisovan genomes: rs3803107(A). results, so it would be interesting to pursue these sites' functionality further in a larger bonobo sample.
Among the Neanderthals we found that only the Altai carried two present-day alleles which have been associated with 234 antisocial behavior, such as ASD, schizophrenia, (female) aggression (section 2.1) and OXTR mRNA expression in the brain 25 .
235
If it is the case that these SNPs were frequent and not a fabric of the small sample of ancient human DNA currently available, 236 it could mean that within the general Neanderthal population, Altai Neanderthals might have been less social than their 237 conspecifics of other populations. A less prosocial attitude would be consistent with the high inbreeding rates found in the 238 genome of the Altai Neanderthal 11 . According to 110 , Neanderthals were deeply subdivided into small population groups with 239 scarce contact between them, which may have given them a social profile distinct from Homo sapiens.
240
SNPs present only in present-day humans and the Denisovan individual are of special interest considering the lack of 241 archaeological information on Denisovans. According to paleogenomic studies, the rate of inbreeding of the sequenced 242 individual is high, suggesting a very low population size alongside a two-fold increase of H. Sapiens competitor population 243 size 13 . Some of these differences might be modulated by OXTR variation (rs1042778 and rs1042615 increase ASD-risk, while 244 the first one also affects altruism positively (sections 2.1, 2.2)).
245
We acknowledge that there are limitations to this study. First, there are vastly more genomes currently available for the 246 modern human population. While this may tip the balance towards modern human specificity in our study, the contrasting 247 patterns obtained for oxytocin and vasopressin receptors suggest that our results cannot be fully reduced to the number of 248 genomes available. Second, we have assumed that the SNPs studied would have the same (if any) effect on archaic humans or 249 great apes, while their functionality has only been studied in modern humans. Since we are dealing with different genomic 250 backgrounds, our interpretation remains tentative, although it is broadly compatible with information based on the fossil record 251 and paleogenomic evidence (like inbreeding rates) or with behavioral differences between chimpanzees and bonobos. Also 252 different plasticity windows have been hypothesized to play a role in susceptibility to both positive or negative influences 111 .
253
Thus, it could be that the different ontogenetic trajectories that have been hypothesized for modern humans and Neanderthals 112 254 based on fossil evidence shaped a different susceptibility profile for them. Third, we have assumed that the ancient genomes that 255 have been sequenced were representative of the general archaic population, something that might not be the case. Fourth, the 256 allele-distribution data (Tables S1 and S2) we found in the literature for different modern human populations come from studies 257 that have used different sample sizes, thus it might be that the high distribution of an allele is in reality a false positive. For this 258 reason, we have limited our analysis of these tables to the Discussion. Fifth, all the sites that we considered here and labeled 259 polymorphic in chimpanzees and bonobos (rs2228485, rs1042615, rs28676508, rs28632197, rs33985287) were in fact present 260 with a 100% frequency in all the individuals of the SNV-data we used, but they differed from the allele present in the reference 261 genomes. For this reason, in order to infer the ancestral state, we also made use of the gorilla and the orangutan genomes (apart
